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leukoencephalopathy with brainstem and spinal cord
involvement and lactate elevation

Leukoencephalopathy with brainstem and spinal cord involvement and lactate elevation
(commonly referred to as LBSL) is a progressive disorder that affects the brain and
spinal cord. Leukoencephalopathy refers to abnormalities in the white matter of the
brain, which is tissue containing nerve cell fibers (axons) that transmit nerve impulses.

Most affected individuals begin to develop movement problems during childhood
or adolescence. However, in some individuals, these problems do not develop until
adulthood. People with LBSL have abnormal muscle stiffness (spasticity) and difficulty
with coordinating movements (ataxia). In addition, affected individuals lose the ability
to sense the position of their limbs or vibrations with their limbs. These movement and
sensation problems affect the legs more than the arms, making walking difficult. Most
affected individuals eventually require wheelchair assistance, sometimes as early as
their teens, although the age varies.

People with LBSL can have other signs and symptoms of the condition. Some affected
individuals develop recurrent seizures (epilepsy), speech difficulties (dysarthria),
learning problems, or mild deterioration of mental functioning. Some people with this
disorder are particularly vulnerable to severe complications following minor head
trauma, which may trigger a loss of consciousness, other reversible neurological
problems, or fever.

Distinct changes in the brains of people with LBSL can be seen using magnetic
resonance imaging (MRI). These characteristic abnormalities typically involve particular
parts of the white matter of the brain and specific regions (called tracts) within the
brainstem and spinal cord, especially the pyramidal tract and the dorsal column. In
addition, most affected individuals have a high level of a substance called lactate in
the white matter of the brain, which is identified using another test called magnetic
resonance spectroscopy (MRS).

Frequency

LBSL is a rare condition. Its exact prevalence is not known.

Genetic Changes

LBSL is caused by mutations in the DARS2 gene, which provides instructions for
making an enzyme called mitochondrial aspartyl-tRNA synthetase. This enzyme
is important in the production (synthesis) of proteins in cellular structures called
mitochondria, the energy-producing centers in cells. While most protein synthesis



occurs in the fluid surrounding the nucleus (cytoplasm), some proteins are synthesized
in the mitochondria.

During protein synthesis, in either the mitochondria or the cytoplasm, building blocks
(amino acids) are connected together in a specific order, creating a chain of amino
acids that forms the protein. Mitochondrial aspartyl-tRNA synthetase plays a role in
adding the amino acid aspartic acid at the proper place in mitochondrial proteins.

Mutations in the DARS2 gene result in decreased mitochondrial aspartyl-tRNA
synthetase enzyme activity, which hinders the addition of aspartic acid to mitochondrial
proteins. It is unclear how the gene mutations lead to the signs and symptoms of LBSL.
Researchers do not understand why reduced activity of mitochondrial aspartyl-tRNA
synthetase specifically affects certain parts of the brain and spinal cord.

Inheritance Pattern

LBSL is inherited in an autosomal recessive pattern, which means both copies of the
gene in each cell have mutations. In this condition, each copy of the gene carries a
different mutation (compound heterozygous mutations). An affected individual never
has the same mutation in both copies of the gene (a homozygous mutation). The
parents of an individual with an autosomal recessive condition each carry one copy of
the mutated gene, but they typically do not show signs and symptoms of the condition.

Other Names for This Condition

• LBSL

• mitochondrial aspartyl-tRNA synthetase deficiency

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Leukoencephalopathy with Brainstem and Spinal Cord
Involvement and Lactate Elevation
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1970180/

Other Diagnosis and Management Resources

• GeneReview: Leukoencephalopathy with Brain Stem and Spinal Cord Involvement
and Lactate Elevation
https://www.ncbi.nlm.nih.gov/books/NBK43417

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html
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• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Head MRI
https://medlineplus.gov/ency/article/003791.htm

• Encyclopedia: Movement - Uncoordinated
https://medlineplus.gov/ency/article/003198.htm

• Health Topic: Genetic Brain Disorders
https://medlineplus.gov/geneticbraindisorders.html

• Health Topic: Movement Disorders
https://medlineplus.gov/movementdisorders.html

Genetic and Rare Diseases Information Center

• Leukoencephalopathy with brain stem and spinal cord involvement and lactate
elevation
https://rarediseases.info.nih.gov/diseases/12652/leukoencephalopathy-with-brain-
stem-and-spinal-cord-involvement-and-lactate-elevation

Additional NIH Resources

• National Institute of Neurological Disorders and Stroke: Ataxias and Cerebellar or
Spinocerebellar Degeneration Information Page
https://www.ninds.nih.gov/Disorders/All-Disorders/Ataxias-and-Cerebellar-or-
Spinocerebellar-Degeneration-Information-Page

Educational Resources

• Disease InfoSearch: Leukoencephalopathy with Brainstem and Spinal Cord
Involvement and Lactate Elevation
http://www.diseaseinfosearch.org/Leukoencephalopathy+with+Brainstem+and+S
pinal+Cord+Involvement+and+Lactate+Elevation/8742

• MalaCards: leukoencephalopathy with brain stem and spinal cord involvement and
lactate elevation
http://www.malacards.org/card/leukoencephalopathy_with_brain_stem_and_
spinal_cord_involvement_and_lactate_elevation
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• Orphanet: Leukoencephalopathy with brain stem and spinal cord involvement-high
lactate syndrome
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=137898

• VU University Medical Center (Netherlands)
https://www.vumc.com/branch/Children-White-Matter-
Disorders/419739/419774/419951/

Patient Support and Advocacy Resources

• National Ataxia Foundation
http://www.ataxia.org/

GeneReviews

• Leukoencephalopathy with Brain Stem and Spinal Cord Involvement and Lactate
Elevation
https://www.ncbi.nlm.nih.gov/books/NBK43417

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28lbsl%5BTIAB%5D%29+OR
+%28leukoencephalopathy+with+brainstem+and+spinal+cord+involvement+and
+lactate+elevation%29+OR+%28leukoencephalopathy+with+brain+stem+and
+spinal+cord+involvement+and+lactate+elevation%29%29+AND+english%5Bla
%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• LEUKOENCEPHALOPATHY WITH BRAINSTEM AND SPINAL CORD
INVOLVEMENT AND LACTATE ELEVATION
http://omim.org/entry/611105

Sources for This Summary
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